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(54) VACUUM CONTAINER AND MANUFACTURE THEREOF, AND FLAT IMAGE DISPLAY DEVICE 
PROVIDED WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light vacuum container 
having excellent seal function and rigidity. 
SOLUTION: A flat image display device formed of a back surface 
substrate 202 loaded with an electron emitting element, a front surface 
substrate 201 arranged opposite to the back surface substrate 202 
and loaded with the phosphor for emitting the light with a collision of 
the electron emitted from an electron emitting element 205, and an 
outer frame arranged between the front surface substrate 201 and the 
back surface substrate 202. In this flat image display device, an outer 
frame is provided with plural frame members. Especially, the outer 
frame is provided with a first frame member for housing the electron 
emitting element 205 and a second frame member for housing the first 
frame member, and an image space surrounded by the first frame 
member, the front surface substrate 201 and the back surface 

substrate 202 is formed, and a first frame-to-frame space surrounded by the first frame member, the 
second frame member, the front surface substrate 201 and the back surface substrate 202 is formed 




20 T 



LEGAL STATUS 



http://vmwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAABlaqm 



7/20/2006 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 



16.05.2001 



[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the withdrawal 
examiner's decision of rejection or application 
converted registration] 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



[Date of final disposal for application] 



24.10.2003 



http://wwl9Jpdl.ncipi.gojp/PAl/result/detail/main/wAAABlaqfNDA41231163 



7/20/2006 



JP,2000-311630,A [DRAWINGS] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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* NOTICES * 

*7PO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the vacuum housing with which the monotonous mold image display 
device and this monotonous mold image display device which are used as a display of an alphabetic character or an 
image as the display of a television receiver or a computer, a message board, etc. are equipped, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] A monotonous mold image display device is not bulky when it installs indoors etc., it has 
advantages, like that appearance-appearance is good and it is compact also for including in various equipments, and 
hold effectiveness is good for it, and is used as a display of an alphabetic character or an image as the display of a 
television receiver or a computer, a message board, etc. Furthermore, a wall tapestry, fitting to head lining, etc. are 
performed from the height of an installation degree of freedom. 

[0003] In recent years, the field emission mold display using electronic field emission is made into the start as a 
monotonous mold image display device, and the monotonous mold image display device using electron emission, such 
as a surface conduction mold electron emission display ("SED" is called hereafter.) using a surface conduction mold 
electron emission component, is produced and used. 

[0004] Drawing 12 is drawing explaining the conventional example of SED which is one in the monotonous mold 
image display device mentioned above, and is the sectional view of a vacuum housing. 

[0005] Among drawing, the front substrate in which 101 carried the fluorescent substance 104, and 102 counter the 
front substrate 101, and are arranged. The tooth-back substrate in which the electron emission component 105 called a 
surface conduction mold electron emission component was carried, The outer frame by which 103 has been arranged 
between the front substrate 101 and the tooth-back substrate 102, and 107 paste up the front substrate 101, the tooth- 
back substrate 102, and an outer frame 103. The frit glass for forming a well-closed container and 106 are vacuum 
housings which consist of the front substrate 101, a tooth-back substrate 102, an outer frame 103, and frit glass 107. 
The pressure inside a vacuum housing 106 is the high vacuum of 8x10 - 7 or less Pa, and the high vacuum is 
maintained by the non-illustrated getter member. 

[0006] The concrete technique about an above-mentioned flat-surface mold image display device and an above- 
mentioned vacuum housing is indicated by JP,7-235255,A etc. 

[0007] An outer frame 103 is also a means to be a vacuous seal means and to specify the distance between the front 
substrate 101 and the tooth-back substrate 102 with frit glass 107. In order to advance lightweight-izing and thin-shape- 
izing of current and a monotonous mold image display device, making thinner substrates, such as the front substrate 
101 and the tooth-back substrate 102, is called for. Using a thin substrate leads to the rigid fall of a vacuum housing 
106. That is, a big self-weight deflection occurs in a vacuum housing 106, the facility which performs carefully vacuum 
housing 106 conveyance at the time of manufacture is needed, and it leads to the rise of a manufacturing cost. 
[0008] For securing the rigidity of a vacuum housing 106, correspondence of extending the frame width of an outer 
frame 103 was called for. 
[0009] 

[Problem(s) to be Solved by the Invention] However, after making frame width of an outer frame 103 large, when 
pasting homogeneity using frit glass 107 and performing a vacuum seal, nonuniformity occurred in spreading of frit 
glass 107, air foam went into the interior, faults, such as vacuous slow leak, occurred, and the problem that the 
manufacture yield fell occurred. 

[0010] The seal function of this invention is good, and it is lightweight, and aims at offering a rigid high vacuum 
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housing. 
[0011] 

[Means for Solving the Problem] The front substrate carrying the fluorescent substance with which the electron which 
the vacuum housing by this invention countered the tooth-back substrate in which the electron emission component 
was carried, and this tooth-back substrate, and has been arranged, and was emitted from said electron emission 
component collides and emits light, In the monotonous mold image display device which has the vacuum housing 
constituted by having the outer frame section arranged between said front substrates and said tooth-back substrates, it is 
characterized by equipping said outer frame section with two or more frame part material. 

[0012] Moreover, the first frame part material to which, as for the vacuum housing by this invention, said outer frame 
section connotes said electron emission component in the above-mentioned vacuum housing, It has the second frame 
part material which connotes the frame part material of this first, and is characterized by forming between the first 
frame interspace surrounded by the image space surrounded by the first [ said ] frame part material, said front substrate, 
and said tooth-back substrate, said first frame part material, said second frame part material, said front substrate, and 
said tooth-back substrate. 

[0013] Furthermore, in the above-mentioned vacuum housing, said outer frame section is further equipped with the 
third frame part material which connotes said second frame part material, and the vacuum housing by this invention is 
characterized by forming between the second frame interspace surrounded by said second frame part material, said 
third frame part material, said front substrate, and said tooth-back substrate. 

[0014] Furthermore, the vacuum housing by this invention is characterized by installing a getter means between said 
first frame interspace in the above-mentioned vacuum housing. 

[0015] Furthermore, the vacuum housing by this invention is characterized by installing a getter means between said 
second frame interspace in the above-mentioned vacuum housing, 

[0016] Furthermore, in the above-mentioned vacuum housing, notching structure is prepared in said first frame part 
material, and the vacuum housing by this invention is characterized by between said image space and said first frame 
interspace being continuation. 

[0017] Furthermore, the vacuum housing by this invention is characterized by between said image space and said first 
frame interspace being independent in the above-mentioned vacuum housing. 

[0018] Furthermore, in the above-mentioned vacuum housing, notching structure is prepared in said second frame part 
material, and the vacuum housing by this invention is characterized by between said first frame interspace and between 
said second frame interspace being continuation. 

[0019] Furthermore, the vacuum housing by this invention is characterized by between said first frame interspace and 
between said second frame interspace being independent in the above-mentioned vacuum housing. 
[0020] Furthermore, the vacuum housing by this invention is characterized by said notching structure being a notching 
slot in the above-mentioned vacuum housing. 

[0021] Furthermore, the vacuum housing by this invention is characterized by said notching structure being a gap in the 
above-mentioned vacuum housing. 

[0022] Furthermore, the vacuum housing by this invention is characterized by said a part of two or more frame part 
material being airtight frames in the above-mentioned vacuum housing. 

[0023] Furthermore, the vacuum housing by this invention is characterized by having an un-airtight frame inside said 
airtight frame in the above-mentioned vacuum housing. 

[0024] Furthermore, the vacuum housing by this invention is characterized by having a getter means inside said airtight 
frame in the above-mentioned vacuum housing. 

[0025] Furthermore, the vacuum housing by this invention is characterized by having an un-airtight frame on the 
outside of said airtight frame in the above-mentioned vacuum housing. 

[0026] Furthermore, the vacuum housing by this invention is characterized by said two or more frame part material 
being glass material in the above-mentioned vacuum housing. 

[0027] Furthermore, the vacuum housing by this invention is characterized by said two or more frame part material 
being frit glass material in the above-mentioned vacuum housing. 

[0028] Furthermore, the vacuum housing by this invention is characterized by the cross-section configuration of two or 

more of said frame part material being a square mostly in the above-mentioned vacuum housing. 

[0029] Furthermore, the vacuum housing by this invention is characterized by said electron emission component being 

a surface conduction mold electron emission component in the above-mentioned vacuum housing. 

[0030] Furthermore, the vacuum housing by this invention is characterized by said electron emission component being 

a field emission component in the above-mentioned vacuum housing. 
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[0031] Furthermore, the vacuum housing by this invention is characterized by said frame part material being frame part 
material fabricated by bending a base material in the above-mentioned vacuum housing. 

[0032] Furthermore, the vacuum housing by this invention is characterized by being the frame part material fabricated 
when said frame part material bent the base material which carried out heating extension in the above-mentioned 
vacuum housing. 

[0033] Furthermore, the vacuum housing by this invention is characterized by said frame part material being frame part 
material fabricated by pasting up two or more base materials in the above-mentioned vacuum housing. 
[0034] In the above-mentioned vacuum housing, after the manufacture approach of the vacuum housing by this 
invention counters and arranges said front substrate and said tooth-back substrate in a vacuum ambient atmosphere and 
arranges said two or more frame part material between said front substrates and said flat-surface substrates further, it is 
characterized by manufacturing the above-mentioned vacuum housing by pasting up said front substrate, said tooth- 
back substrate, and said two or more frame part material. 

[0035] The monotonous mold image display device by this invention is characterized by having the above-mentioned 
vacuum housing. 

[0036] According to [operation] this invention, also in use of a thin substrate, a seal device becomes it is good and 
possible [ securing the rigidity of the periphery section of a vacuum housing ], and it is lightweight and a monotonous 
mold image display device can be manufactured to the low vacuum housing of cost, and a pan by the outer frame 
section being equipped with two or more frame part material. 

[0037] Moreover, even if it is the frame part material into which shaping according [ said frame part material ] to 
bending was processed by bending using the easy thin base material in the outer frame section being equipped with two 
or more frame part material according to this invention, a seal device is good, it becomes possible to secure the rigidity 
of the periphery section of a vacuum housing, and it is lightweight and a monotonous mold image display device can be 
manufactured to the low vacuum housing of cost, and a pan. 

[0038] Moreover, a seal device is good, without according to this invention, caring about the leak from this jointing by 
the outer frame section being equipped with two or more frame part material, even if said frame part material is frame 
part material fabricated by pasting up two or more base materials. It becomes possible to secure the rigidity of the 
periphery section of a vacuum housing, and it is lightweight and a monotonous mold image display device can be 
manufactured to the low vacuum housing of cost, and a pan. 
[0039] 

[Example] [Example 1] drawing 1 - drawin g 5 are drawings for explaining one example of the monotonous mold image 
display device using the vacuum housing by this invention, and its manufacture approach and vacuum housing. 
[0040] Drawing 1 is drawing explaining the monotonous mold image display device of this example. 
[0041] Among drawing, the front substrate in which 201 carried the fluorescent substance 204, and 202 counter the 
front substrate 201, and are arranged. The tooth-back substrate in which the electron emission component 205 called a 
surface conduction mold electron emission component was carried, The first frame with which 210 has been arranged 
between the front substrate 201 and the tooth-back substrate 202, The second frame which 21 1 is arranged between the 
front substrate 201 and the tooth-back substrate 202, and connotes the first frame 210, The frit glass on which 207 
pastes up the front substrate 201, the tooth-back substrate 202, and the first frame 210, and 208 are frit glass on which 
the front substrate 201, the tooth-back substrate 202, and the second frame 211 are pasted up. 206 is a vacuum housing 
which consists of the front substrate 201, a tooth-back substrate 202, the first frame 210 and the second frame 211, and 
frit glass 207,208. 

[0042] It is the image space which 221 is surrounded by the first frame 210, front substrate 201, and tooth-back 
substrate 202, and touches a fluorescent substance 204 and the electron emission component 205, and 222 is between 
the first frame interspace surrounded by the first frame 210, the second frame 21 1 and the front substrate 201, and 
tooth-back substrate 202. 

[0043] 215 is the notching slot established in the first frame 21 1, 231 is the first getter, and it is Ba ring getter currently 
supported by non-illustrated getter supporter material (for details, indicated by JP,9-231924,A). 
[0044] Next, the manufacture approach is explained. 

[0045] First, frit glass 207 5 208 is applied to the tooth-back substrate 202. The spreading location of frit glass is shown 
in drawing 2 . Drawing 2 is drawing explaining the tooth-back substrate 202. On the tooth-back substrate 202 
(magnitude lOOmmx 100mm, blue plate glass with a thickness of 2.3mm) in which the electron emission component 
205 etc. was carried beforehand, frit glass 207 and 208 is applied by 0.4mm in width of face of 2mm, and thickness by 
the dispenser. 

[0046] Next, frit glass is applied to the front substrate 201. The spreading location of frit glass is shown in drawing 3 . 
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Drawing 3 is drawing explaining the front substrate 201 . Frit glass 207 and 208 is applied to the front substrate 201 
(magnitude lOOmmx 100mm, blue plate glass with a thickness of 2.3mm) in which the fluorescent substance 204 etc. 
was carried beforehand in a dispenser by width of face of 2mm, and width of face of 0.4mm. 

[0047] The spreading location of frit glass 207 is mostly in agreement with the configuration of the first frame 210, and 
the spreading location of frit glass 208 is mostly in agreement with the configuration of the second frame 211. 
[0048] Drawing 4 is drawing explaining the first frame 210, The first frame 210 is 2mm in dimension 88mmx88mm, 
width of face of 2mm, and thickness outside, and is blue plate glass. The notching slot 215 which makes the space of 
continuation the image space 221 and the first 222 between frame interspace is formed. It is 5mm, and the width of face 
of the notching slot 215 is prepared in one sides [ three ] at intervals of 15mm, and totals 12. 
[0049] Drawing 5 is drawing explaining the second frame 211. The second frame 21 1 is 2mm in dimension 
96mmx96mm, width of face of 2mm, and thickness outside, and is blue plate glass. 

[0050] Here, drawing 6 is used and explained below about the manufacture approach of the first frame 210 of the 
above, and the second frame 211. 

[0051] First, in drawing 6 , 216 is a bar which consists of the blue plate glass of a cross-section abbreviation rectangle, 
and is doubled and produced by the magnitude of the above-mentioned first or the second frame by the heating 
extending method. Moreover, 217 is a burner, and it is arranged at four places so that it may be 220a, 220b, 220c, and a 
bending fixture with circular 220d, it may double with the magnitude of the above-mentioned first or the second frame 
and the four corners may be formed. The manufacture approach consists of four, Process A, Process B, Process C, and 
Process D, in order of the process. 

[0052] First, in Process A, a bar 216 is partially made soft by heating a predetermined die-length part by the burner 217 
from one edge of a bar 216, and it bends at a right angle mostly using the above-mentioned bending fixture 220a. 
[0053] Next, in Process B, a bar 216 is partially made soft by heating a further predetermined die-length part by the 
burner 217 from the part bent at Process A, and it bends at a right angle mostly using the above-mentioned bending 
fixture 220b. 

[0054] Next, Process C sets, a bar 216 is partially made soft by heating a further predetermined die-length part by the 
burner 217 from the part bent at Process B, and it bends at a right angle mostly using the above-mentioned bending 
fixture 220c. The configuration of the above-mentioned first or the second frame is completed by process A-C. 
[0055] Next, in Process D, the both ends of the processed bar 216 heat, melt and weld the field which contacts mutually 
by the burner 217, and complete the first or the second frame. 

[0056] In addition, although climax of some occurs in the bending part, since the frame manufactured by the above- 
mentioned approach is absorbed with frit glass at the time of sealing, it does not pose a problem. 
[0057] Moreover, the notching slot 215 of the first frame 210 of the above is produced by performing hot press 
processing to the frame manufactured by the above process A-D. 

[0058] Moreover, the another manufacture approach of the first frame 210 of the above and the second frame 21 1 is 
explained using drawing 7 . 

[0059] 218 of drawing 7 and 219 are tabular members which consist of the blue plate glass of a cross-section 
abbreviation rectangle, and are doubled and produced by the magnitude of the above-mentioned first or the second 
frame. In addition, this tabular member is processed by the heating extending method or the approach of starting from a 
glass substrate. Moreover, 217 is a burner. 

[0060] It can rank with a rectangle, positioning immobilization of every two each of the above-mentioned tabular 
members 218 and 219 is carried out, each contact part is heated and melted by the burner 217, and joining is performed. 
In addition, even if four or more tabular members combine, it is good, and two plate-like part material bent one place 
by the approach mentioned above using drawing 6 may be combined. 

[0061] A vacuum housing 206 is created as follows using the 1st and 2nd frames created by the above approach. 
[0062] the front substrate 201 which turned the fluorescent substance 204 upwards in the vacuum chamber (un- 
illustrating) - setting - a it top - the first outer frame 210 - the frit glass 207 top - and Carry the second outer frame 
21 1 on frit glass 207, and the first 12 getter 231 is further arranged in the location used as the first 222 between frame 
interspace. Finally the tooth-back substrate 202 which turned the electron emission component 205 downward is 
carried, and after a fixture's performing alignment and fixing with a fixture (un-illustrating), the inside of a chamber is 
exhausted to 10 - 5 or less Pa. And the heating temperature up was carried out in 2 hours to 420 degrees C which is the 
adhesion temperature of frit glass, the cooling temperature fall was carried out at 420 degrees C for 30 minutes in 2 
hours after maintenance at ordinary temperature, the vacuum of a vacuum chamber was taken a break, the vacuum 
housing 206 was taken out, and manufacture of a vacuum housing 206 as shown in drawing 1 was completed. 
[0063] 222 between the image space 221 and frame interspace is the same degree of vacuum as the inside of a chamber, 
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and is 10 - 5 or less Pa. Then, the first getter 231 was activated by high-frequency heating, and the engine performance 
as a vacuum pump was given. 

[0064] The first getter 231 adsorbs the gas by the slow leak from jointing of the second frame 21 1, the front substrate 
201, and the tooth-back substrate 202, and maintains a vacuum while it adsorbs the emission gas from a configuration 
member which occurs to the image space 221 and maintains a vacuum. 

[0065] In this example, since the frame with a width of face of 2mm had become a duplex at intervals of 2mm, rigidity 
equivalent to 6mm was acquired. The rigidity of the periphery section of a vacuum housing was raised and weight was 
about lightweight-ized only frame width the minute of 1mm by that of this example, or multiplex frame structure 
[like]. 

[0066] The lightweight monotonous mold image display device was manufactured by attaching the external drive 
circuit for doing the activity currently indicated by JP,7-235255,A etc. the appropriate back, and performing a nest and 
an image output to a case. 

[0067] In this example, although explained as an ingredient of substrate glass and frame material using blue plate glass, 

even if it used the high strain point glass represented by PD-200, the same effectiveness was acquired. 

[0068] In this example, although the notching slot 215 was explained as a rectangle of 5mm width of face of 12 pieces, 

it does not limit this invention to this and should just make space [****] the image space 221 and the first 222 

between frame interspace. A U character mold, a V character mold, a through tube, etc. are sufficient as a 

configuration. 

[0069] In this example, although the class of getter was used as Ba ring getter, this invention is not limited to this. That 
is, a non-evaporating mold getter etc. is sufficient as a getter, and if the first getter 23 1 is installed in the first 222 
between frame interspace, it can acquire the same effectiveness. 

[0070] Moreover, although this example explained using a surface type electron emission component as an electron 
emission component, the class of electron emission component was not able to be limited to a surface type electron 
emission component, and was able to acquire the same effectiveness also in the monotonous mold image display device 
using the fluorescent indicator tube using a thermoelectron also in the monotonous mold image display device using a 
field emission mold electron emission component. 

[0071] [Example 2] drawing 8 - drawing 9 are drawings for explaining another example of the monotonous mold image 
display device using the vacuum housing by this invention, and its manufacture approach and vacuum housing. 
[0072] The difference with an example 1 is the configuration of the first frame. 

[0073] Drawing 8 is drawing explaining the vacuum housing 306 of the monotonous mold image display device of this 
example. 310 are the first frame arranged between the front substrate 201 and the tooth-back substrate 202 among 
drawing, and others are the same as drawing 1 . 

[0074] Drawing 9 is drawing explaining the first frame 310. The first frame 3 10 is constituted combining a plate with 
die length of 80mm, a width of face [ of 2mm ], and a thickness of 2mm four. The gap 3 1 6 which makes the space of 
continuation the image space 22 1 and the first 222 between frame interspace is formed. The width of face of a gap 3 1 6 
is about 5mm. 

[0075] In addition, the quality of the materials of a substrate and a frame are high strain point glass, such as PD-200. 
[0076] Next, the manufacture approach is explained. 

[0077] First, frit glass 207 and 208 is applied to the tooth-back substrate 202 and the front substrate 201 in width of 
face of 2mm, and height of 0.2mm by the dispenser. In the configuration as the first frame 310 and the second frame 
21 1 where frit glass is the same, an installation location is a location in which a frame should be installed. 
[0078] In addition, the second frame 21 1 in this example is also created by the same approach as an example 1 . 
[0079] next, the front substrate 201 which turned the fluorescent substance 204 upwards within the vacuum chamber 
(un-illustrating) - setting - a it top - the first outer frame 3 10 - the frit glass 207 top - and Carry the second outer 
frame 21 1 on frit glass 207, and the first getter 231 is further put on the location equivalent to the first 222 between 
frame interspace. Furthermore, the tooth-back substrate 202 which turned the electron emission component 205 
downward is carried, and after a fixture's performing alignment and fixing to a fixture (un-illustrating), the inside of a 
chamber is exhausted to 10 - 5 or less Pa. And adhesion which was explained in the example 1 was performed and 
manufacture of a vacuum housing 306 as shown in drawin g 8 was completed. 

[0080] 222 between the image space 221 and frame interspace is the same degree of vacuum as the inside of a chamber, 
and is 10 - 5 or less Pa. Then, the first getter 231 was activated by high-frequency heating, and the engine performance 
as a vacuum pump was given. 

[0081] In this example, since the frame with a width of face of 2mm had become a duplex at intervals of 2mm, rigidity 
equivalent to 6mm was acquired. The rigidity of the periphery section of a vacuum housing was raised and weight was 
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about lightweight-ized only frame width the minute of 1mm by that of this example, or multiplex frame structure 
[like]. 

[0082] The more nearly lightweight monotonous mold image display device was manufactured by attaching the 
external drive circuit for doing the activity currently indicated by JP,7-235255,A etc. the appropriate back, and 
performing a nest and an image output to a case. 

[0083] In this example, although explained as an ingredient of substrate glass and frame material using high strain point 
glass, even if it used blue plate glass, the same effectiveness was acquired. 

[0084] What is necessary is not to limit the number of gaps, and size to this, and just to make space [****] the image 
space 221 and the first 222 between frame interspace, although four about 5mm gaps 316 were used in this example. 
[0085] That is, the first frame 310 does not need to be a configuration from four frame material, and may consist of two 
or more frame material. 

[0086] In this example, although the class of getter was used as Ba ring getter, this invention is not limited to this. That 
is, a non-evaporating mold getter etc. is sufficient as a getter, and if the first getter 23 1 is installed in the first 222 
between frame interspace, it can acquire the same effectiveness. 

[0087] Moreover, although this example explained using a surface type electron emission component as an electron 
emission component, the class of electron emission component was not able to be limited to a surface type electron 
emission component, and was able to acquire the same effectiveness also in the monotonous mold image display device 
using the fluorescent indicator tube using a thermoelectron also in the monotonous mold image display device using a 
field emission mold electron emission component. 

[0088] [Example 3] drawing 10 is drawing for explaining still more nearly another example of the monotonous mold 
image display device using the vacuum housing by this invention, and its manufacture approach and vacuum housing. 
[0089] the front substrate (94mmx — 94rnm) in which 401 carried the fluorescent substance 404 among drawing Blue 
plate glass with a thickness of 2.3mm and 402 counter the front substrate 401, and are arranged, the tooth-back 
substrate (94mmx — 94mm) in which the electron emission component 405 called a surface conduction mold electron 
emission component was carried 410 is blue plate glass with a thickness of 2.3mm and the first frame (74mm x width 
of face of 2mm of appearances) arranged between the front substrate 401 and the tooth-back substrate 402. Blue plate 
glass with a thickness of 2mm and 41 1 are arranged between the front substrate 401 and the tooth-back substrate 402. 
The second frame (82mmx2mmx4 piece, blue plate glass with a thickness of 2mm) which connotes the first frame 410, 
and 412 are the third frame (90mm x90mmx width of face of 2mm of appearances, blue plate glass with a thickness of 
2mm) which is arranged between the front substrate 401 and the tooth-back substrate 402, and connotes the second 
frame 411. 

[0090] The frit glass on which 407 pastes up the front substrate 401, the tooth-back substrate 402, and the first frame 
410, and 408 are frit glass on which the front substrate 401, the tooth-back substrate 402, and the second frame 411 are 
pasted up. 409 is frit glass on which the front substrate 401, the tooth-back substrate 402, and the third frame 412 are 
pasted up. 406 is a vacuum housing which consists of the front substrate 401, a tooth-back substrate 402, the first frame 
410, the second frame 41 1 and the third frame 412, and frit glass 407,408,409. 

[0091] It is the image space which 421 is surrounded by the first frame 410, front substrate 401, and tooth-back 
substrate 402, and touches a fluorescent substance 404 and the electron emission component 405. 422 It is between the 
first frame interspace surrounded by the first frame 410, second frame 411, front substrate 401, and tooth-back 
substrate 402, and 423 is between the second frame interspace surrounded by the second frame 411, third frame 412, 
front substrate 401, and tooth-back substrate 402. 

[0092] 415 is the notching slot established in the first frame 411, and width of face of 3mm and the number are 12 
pieces. 416 is about 4mm opening established in the second frame 412, and is structured as a clearance between four 
frame material. 431 is the first getter installed in the first 422 between frame interspace, and 432 is the second getter 
installed in the second 423 between frame interspace. A getter is Ba ring getter currently supported by non-illustrated 
getter supporter material. 

[0093] In addition, the first frame 410 and third frame 412 in this example are also created by the same approach as an 
example 1. 

[0094] Next, the manufacture approach is explained. 

[0095] First, frit glass 407,408 and 409 is applied to the tooth-back substrate 402 and the front substrate 401 in width of 
face of 2mm, and height of 0.2mm by the dispenser. An installation location is a location in which a frame should be 
installed in the configuration as the first frame 410, and the second frame 41 1 and the third frame 412 where frit glass 
is almost the same. 

[0096] next, the front substrate 401 which turned the fluorescent substance 404 upwards within the vacuum chamber 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/20/2006 
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(un-illustrating) - setting - a it top - the first outer frame 410 - the frit glass 407 top and Carry the second outer 
frame 41 1 on frit glass 408, and the third outer frame 412 is carried on frit glass 409. Furthermore, the first getter 431 is 
put on the location equivalent to the first 422 between frame interspace. The second getter 432 is put on the location 
equivalent to the second 423 between frame interspace, the tooth-back substrate 402 which turned the electron emission 
component 405 downward is carried further, and after a fixture's performing alignment and fixing with a fixture (un- 
illustrating), the inside of a chamber is exhausted to 10 - 5 or less Pa. And adhesion which was explained in the 
example 1 was performed and manufacture of a vacuum housing 306 as shown in drawing 10 was completed. 
[0097] The image space 421 and for a start, the second 422,423 between frame interspace is the same degree of vacuum 
as the inside of a chamber, and is 10 - 5 or less Pa. Then, for a start, the second getter 43 1,432 was activated by high- 
frequency heating, and the engine performance as a vacuum pump was given. 

[0098] The first getter 431 adsorbs the out gas from a configuration member which mainly occurs in the image space 
421, and the second getter 432 adsorbs the gas which mainly occurs by slow leak from jointing of the third frame and a 
substrate. Therefore, as compared with the former, vacuous maintenance time amount was prolonged and dependability 
also improved. 

[0099] The monotonous mold image display device more nearly lightweight than before was manufactured by 
attaching the external drive circuit for doing the activity currently indicated by JP,7-235255,A etc. the appropriate back, 
and performing a nest and an image output to a case. 

[0100] In this example, although explained as an ingredient of substrate glass and frame material using blue plate glass, 
even if it used the high strain point glass represented by PD-200, the same effectiveness was acquired. 
[0101] What is necessary is not to limit the number of gaps, and size to this, and just to make space [****] the image 
space 421 and the first 422 between frame interspace, although four about 5mm gaps 316 were used in this example. 
That is, the second frame 41 1 does not need to be a configuration from four frame material, and may consist of two or 
more frame material. 

[0102] In this example, although the class of getter was used as Ba ring getter, this invention is not limited to this. That 
is, a non-evaporating mold getter etc. is sufficient as a getter, and if the first getter 431 is installed in the first 422 
between frame interspace, it can acquire the same effectiveness. 

[0103] Moreover, although this example explained using a surface type electron emission component as an electron 
emission component, the class of electron emission component was not able to be limited to a surface type electron 
emission component, and was able to acquire the same effectiveness also in the monotonous mold image display device 
using the fluorescent indicator tube using a thermoelectron also in the monotonous mold image display device using a 
field emission mold electron emission component. 

[0104] [Example 4] drawing 1 1 is drawing for explaining still more nearly another example of the monotonous mold 
image display device using the vacuum housing by this invention, and its manufacture approach and vacuum housing. 
[0105] Drawing 1 1 is drawing explaining the vacuum housing of FED which is a monotonous mold image display 
device, the front substrate (magnitude lOOmmx — 100mm) in which 501 carried the fluorescent substance 504 among 
drawing Blue plate glass with a thickness of 2.3mm and 502 counter the front substrate 501, and are arranged, the 
tooth-back substrate (magnitude lOOmmx - 100mm) in which the electron emission component 505 called the electron 
emission component of a field emission mold was carried Blue plate glass with a thickness of 2.3mm and 510 are 
arranged between the front substrate 501 and the tooth-back substrate 502. The first frame constituted with frit glass 
and 51 1 are the second frame which has been arranged between the front substrate 501 and the tooth-back substrate 
502, connoted the first frame 510, and was constituted with frit glass. 506 is a vacuum housing which consists of the 
front substrate 501, a tooth-back substrate 502, the first frame 510, and the second frame 511. 
[0106] It is the image space which 521 is surrounded by the first frame 510, front substrate 501, and tooth-back 
substrate 502, and touches a fluorescent substance 504 and the electron emission component 505, and 522 is between 
the first frame interspace surrounded by the first frame 510, the second frame 511 and the front substrate 501, and 
tooth-back substrate 502. 516 is the gap established in the second frame 512, and has connected the space besides a 
vacuum housing 506 between the first frame interspace. 

[0107] In addition, the first frame 51 1 in this example is also created by the same approach as an example 1, and the 
second frame 5 1 1 is created by the same straight approach explained in the example 1 using drawing 6 . 
[0108] Next, the manufacture approach is explained. 

[0109] First, frit glass is applied to the tooth-back substrate 502 in which the electron emission component 505 etc. was 
carried beforehand by 0.4mm in width of face of 2mm, and thickness by the dispenser, and it considers as an airtight 
frame and the first becoming frame 510. And frit glass is applied so that width of face of 2mm, width of face of 0.4mm, 
and the 5 moremm opening 516 may be formed in a dispenser, and it considers as the second frame 511. The dimension 
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of a dimension is 96mmx96mm outside 88mmx88mm and the second frame 511 outside the first frame 510. 
[0110] Next, the tooth-back substrate 502 which turned the electron emission component 505 upwards is set in a 
vacuum chamber (un-illustrating), the front substrate 501 which turned the fluorescent substance 504 etc. downward as 
put the first outer frame 510 and the second outer frame 51 1 is carried, and after performing alignment and fixing with 
a fixture (un-illustrating), the inside of a chamber is exhausted to 10 - 5 or less Pa. And the heating temperature up was 
carried out in 2 hours to 420 degrees C which is the adhesion temperature of frit glass, the cooling temperature fall was 
carried out at 420 degrees C for 30 minutes in 2 hours after maintenance at ordinary temperature, the vacuum of a 
vacuum chamber was taken a break, the vacuum housing 506 was taken out, and manufacture of a vacuum housing 506 
as shown in drawing 1 1 was completed. The rigid high vacuum housing of the periphery section was able to be 
manufactured. The more nearly lightweight monotonous mold image display device was manufactured by attaching the 
external drive circuit for doing the activity currently indicated by JP,7-235255,A etc. the appropriate back, and 
performing a nest and an image output to a case. 

[01 1 1] In this example, although explained as an ingredient of substrate glass and frame material using blue plate glass, 
even if it used the high strain point glass represented by PD-200, the same effectiveness was acquired. 
[0112] In this example, although one place explained the opening 516 as 5mm width of face, it does not limit this 
invention to this and should just make space [****] the first 522 between frame interspace, and the exterior of a 
vacuum housing. 

[0113] Moreover, although this example explained using the electronic device of a field emission mold as an electron 
emission component, the class of electron emission component was not able to be limited to this, and was able to 
acquire the same effectiveness also in the monotonous mold image display device using the fluorescent indicator tube 
using a thermoelectron also in the monotonous mold image display device using a surface conduction mold electron 
emission component. 
[0114] 

[Effect of the Invention] According to this invention, as explained above, also in use of a thin substrate, a seal device 
becomes it is good and possible [ securing the rigidity of the periphery section of a vacuum housing ], and it is 
lightweight and a monotonous mold image display device can be manufactured to the low vacuum housing of cost, and 
a pan by the outer frame section being equipped with two or more frame part material. 

[0115] Moreover, even if it is the frame part material into which shaping according [ said frame part material ] to 
bending was processed by bending using the easy thin base material in the outer frame section being equipped with two 
or more frame part material according to this invention, a seal device is good, it becomes possible to secure the rigidity 
of the periphery section of a vacuum housing, and it is lightweight and a monotonous mold image display device can be 
manufactured to the low vacuum housing of cost, and a pan. 

[0116] Moreover, a seal device is good, without according to this invention, caring about the leak from this jointing by 
the outer frame section being equipped with two or more frame part material, even if said frame part material is frame 
part material fabricated by pasting up two or more base materials. It becomes possible to secure the rigidity of the 
periphery section of a vacuum housing, and it is lightweight and a monotonous mold image display device can be 
manufactured to the low vacuum housing of cost, and a pan. 



[Translation done.] 
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